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NETWORK SERVING DEVICE. PORTABLE ELECTRONIC DEVICE, 
SYSTEM AND METHODS FOR MEDIATING NETWORKED SERVICES 

The present invention relates to a mediating service which mediates and switches, respectively, 
networked services between a portable electronic device and service providers operating the 
networked services. In particular, the present invention relates to a mediating service provider 
which operates the mediating of the networked services on the basis of information retrieved 
from a RFID tag. 



Radio frequency identification (RFID) transponders also referred to as RFID tags are widely used 
for labeling objects, to establish person's identities and to recognize objects provided with RFID 
tags. Basically, RFID tags include an electronic circuit and a radio frequency (RF) interface 
coupled to an antenna contained in a small container. Passive RFID tags are activated by a RFID 
15 tag reader which generates an intenrogation signal, for example an RF signal at a certain 
frequency. Active RFID tags comprise a power supply such as a battery for energizing the 
electronic components. 

Passive inductive RFID tags are energized by passing through an energizing electromagnetic 
20 field, i.e. the interrogation signal. The RFID tags resonate at a frequency of the electromagnetic 
field which causes interference in the electromagnetic field which can be detected and evaluated 
by the RFID tag reader. The amount of information which can be provided by passive inductive 
RFID tags and their transmission range is limited. 

25 Passive or active back scatter RFID tags reflect a small amount of the electromagnetic energy of 
an interrogation signal radiated by the RFID tag reader. The reflected signal can be modulated or 
encoded in any way to embed RFID tag information stored in the RFID tag to be transmitted to 
the RFID tag reader. In detail, back scatter RFID tags receive the electromagnetic energy of the 
interrogation signal and convert a small amount of the electromagnetic energy for energizing the 

30 electronic components of the RFID tag. The RFID tag components can generate a data stream 
comprising a clock signal and stored RFID tag information to be modulated or encoded on the 
reflected signal. 

Two-way active RFID tags include a miniaturized transceiver and conventionally a based on 
35 microprocessor technology. Two-way active RFID tags may be polled for data transmission or 
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may transmit in a self-controlled way. The microprocessor technology allows to perform 
software algorithms for parsing received (interrogation) RF signals and for generating 
corresponding RF response signals. 

Back scatter RFID tags and two-way RFID tags allow to provide a larger amount of information 
and have a longer transmission range. Depending on the complexity of the RFID tags the 
mformation stored non-volatile in the RFID tags may be read-only information or is modifiable 
(re-programmable) by the RFID tag reader. 

RFID tags are used in numerous application fields such as information storage devices allowing 
wireless read-out access. In detail application fields may comprise electronic article surveillance 
(EAS), storage administration systems, anti-theft systems, access controls, identification systems 
(persons, pets, wild life, children etc.), toll collection, traffic management systems, rail car 
Identification, high value asset controls and the like. The fields of applications are not limited to 
the given enumeration. The operation fi-equency of RFID tags lies within a frequency range of 
several kilohertz up to several gigahertz. The RFID tags may have various containers which are 
adopted to the puipose and application of the RFID tags. RFID tags used as key replacement for 
accessing controlled area like an office block may be integrated in a key fob or may have credit 
card shape for being accommodated in a pocket. Moreover RFID tags may be provided with 
adhesives or fixed onto adhesive labels, films etc. to be applied on articles, products etc. 

The market of microprocessor based portable tenninals is still growing fast and the acceptance of 
mobile terminal is undiminished. Portable tenninals device offer the ability to a user to retrieve 
process, modify and add informational data at any place at any time. The capabilities regarding 
storage capability and processing capability is limited in comparison to desktop systems. Portable 
terminals having data wireless communication fimctionality overcome the capability limitations 
for example by employing wireless connected data storage devices. 

Moreover, portable terminals which include a RFID tag reader are well known in the art Such 
mobile terminals are able to receive the RFID tag information for fiirther processing. For 
example, a portable terminal may be employed to receive RFID tag information of RFID tags 
substituting the bar codes used to label uniquely products. Furthermore, the read out RFID tag 
mformation may be employed to request fiirther information of a scamied product by establishing 
a commumcaHon link to an extemal infonnation service, e.g. via the internet. Therefore, the 
RFID tag information comprises a product identification which identifies the product to the 
information service and eventually a tag identification sequence which defines access related 
information to allow the portable terminal to establish the communication link to the infonnation 
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service for transmitting the product identification and to receive an expected product information 
response. As an example, a RFID tags which is attached to a product and substitutes the classical 
bar code which is conventionally used today for product identification purposes in storage 
admimstration system and pay desk systems may store a production identification in conjunction 
wuh a umversal resource locator sequence which defines an address of a production information 
service. A portable terminal having RFID tag reader capability uses the stored information to 
retrieve the additional product information. 

A drawback of the enlightened use of RFID tag information which is employed to retrieve 
additional infomiation fi-om an external information service is that each RFID tag provides a 
RFID tag mfonnation which is dedicated to one distinct purpose, i.e. the RFID tag information is 
limited to be used for one pre-defined service (purpose). A further drawback is given in case a 
RFID tag mformation comprises additionally access related information to allow establishing the 
access to the information such as the aforementioned example which purposes to co-code a 
service address on the basis of a universal resource locator (URL). Whenever the service or the 
service addressing is modified or moved, precautions have to be taken, to ensure that the RFID 
tag mformation is still useable and legal, respectively, since otherwise all RFID tags containing 
this RFID tag information have to be replaced or re-programmed. 

The object of the present invention is, to provide a method and devices to grant access to 
information services in an advantageous mamier to overcome the disadvantages of the 
aforementioned state of the art application of RFID tag information. 

The concept of the present invention provides a method which allows to embed a tag 
Identification sequence addressing a plurality of services into a RFID tag information, wherein 
the contained tag identification sequence addresses a plurality of individual services. The RFID 
tag information is attached to an interposed mediating service which manages the assigmnent of 
services to the RFID tag on the basis of the stored RFID tag infomiation. Moreover the 
interposed mediating service supports user subscription management, i.e. a selection of 
individual user desired services out of a plurality of services is operated with respect to user 
subscnption information pre-defined and provided by a user. The use of one RFID tag containing 
such a tag Identification sequence allows to reduce the number of RFID tags due to the fact that 
when employing the purposed invention, numerous RFID tags can be replaced by a single RFID 
tags which allows to obtain the same information. 
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The Object of the present invention is achieved with a network serving device as defined in claim 
1. a portable, electronic terminal as defined in claim 6, a system defined in claim 9 and methods 
as defined in claim 10, claim 15 and claim 18. 

In accordance with an aspect of the present invention, a network serving device for mediating 
networked services is provided. The network serving device comprises at least an interface 
component and a selection component. The interface component is adapted to receive a service 
request message fi-om a portable, electronic terminal. The request message comprises a 
subscriber identification and a tag identification sequence which has been obtained from a RFID 
tag which is connected to the portable, electronic terminal. The selection component serves to 
select one or more individual services on the basis of the tag identification sequence and with 
respect to the subscriber identification. The interface component finally provides for an initiation 
of the one or more selected individual services such that the one or more selected individual 
services are established between the portable, electronic terminal and at least one tag service 
provider associated to the said one or more selected individual services to operate accordingly 
the one or more selected individual services. 

In accordance with an embodiment of the present invention, the selection component comprises 
in detail a service retrieving component, a subscription retrieving component and a checking 
component. The service retrieving component is adapted to retrieve service information about 
one or more individual services which are identified by the tag identification sequence. The 
subscnption retrieving component is able to retrieve a subscription information which is 
Identified by the subscriber identification. The checking component compares the service 
information about the one or more identified individual services and the retrieved subscription 
information. The service information and the subscription information comprise characterization 
information on the basis of which the comparison can be performed. The comparison results in 
one or more selected individual services. It shall be noted, that the resulting one or more selected 
mdividual services may also include one or more individual services for which a subscription of 
the user is not necessary, i.e. which are freely accessible. 

In accordance with an embodiment of the present invention, the service retrieving component is 
adapted to access a service data storage and the subscription retrieving component is adapted to 
access a subscription data storage. The service data storage as well as the subscription data 
storage may be one or more databases. The service data storage comprises information which 
allows to assign tag information sequences to lists of individual services, preferably managed by 
a mapping table to allow for retrieval of service information about one or more individual 
services by the means of a tag information sequence. The subscription data storage comprises 



wo 2004/089016 



5 



PCT/IB2003/001213 



infonnation which allows to assign subscriber identifications to lists of subscription information, 
preferably managed by a mapping table to allow for retrieval of the subscription information by 
the means of a subscriber identification. 

In accordance with an embodiment of the present invention, the subscription information 
comprises at least a classification definition by the means of which a list of services can be 
classified. The classification definition is employed to be compared with the service information 
to obtain the one or more selected individual services. 

In accordance with an embodiment of the present invention, the interface component transmits at 
least one initiation message to the at least one tag service provider to establish data 
communication of the selected services between the tag service provider and the portable, 
electronic terminal. 

The portable, electronic terminal may be a terminal enhanced with a wireless communication 
interface or a terminal enhanced with a mobile communication interface, respectively, which are 
suitable to communicate with the network serving device and the tag service providers. 

In accordance with an aspect of the present invention a portable, electronic terminal for accessing 
networked services is provided. The portable, electronic terminal comprises at least a subscriber 
identification, a generating component and an interface component. A RFID tag reader is 
connected to the portable, electronic terminal as a built-in module or as an externally connected 
module. The RFID tag reader is employed to receive at least a tag identification sequence from a 
RFID tag and supplies the received information to the portable, electronic tenninal. The 
generating component generates a service request message in accordance with said tag 
identification sequence and the subscriber identification e.g. which is stored in the portable, 
electronic terminal and in a storage component thereof, respectively. This service request 
message is transmitted via the interface component to a mediating service provider. The 
mediating service provider is adapted to establish a connection between the portable, electronic 
terminal and at least one tag service provider which is associated to one or more subscribed 
individual services. The mediating service provider processes the information contained in the 
service request message for selecting the one or more individual services to which a user of the 
portable, electronic terminal is subscribed. 

In accordance with an embodiment of the present invention, the RFID tag reader is fiirther 
adapted to receive the tag identification sequence and a communication related data. The 
communication related data may comprise infomiation concerning the message type, message 
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codmg. message protocol and transmission requirements. The generating component is adapted 
to generate the service request message by taking into account the communication related data 
and the mterface component is adapted to transmit the service request message by considering 
the communication related data. 

In accordance with an embodiment of the present invention, the interface component receives at 
least one service response message from the at least one tag service provider in accordance with 
the one or more subscribed individual services. Information comprised in the received service 
response messages is displayed via a user interface to a user of the portable, electronic temainal. 

The portable, electronic terminal may be a terminal enhanced with a wireless commurmication 
mterface or a terminal enhanced with a mobile communication interface, respectively, wl»ich are 
suitable to communicate with the network serving device and the tag service providers. 

In accordance with an aspect of the present invention, a system for accessing networked services 
by a portable, electronic tenninal is provided. The networked services are mediated by a 
mediating service provider. The system comprises at least one portable, electronic terminal and a 
network serving device operated by the mediating service provider. 

The portable, electronic terminal comprises at least a subscriber identification, a geixerating 
component and an interface component. A RFID tag reader is comiected to the portable, 
electromc terminal as a built-in module or as an externally connected module. The RFH) tag 
reader is employed to receive at least a tag identification sequence which is stored in a RFID tag 
and supplies the information retrieved from the RFBD tag to the portable, electronic termiixal. The 
generatmg component generates a service request message accordance with said tag 
identification sequence and a subscriber identification e.g. which is stored in the portable, 
electronic terminal and in a storage component thereof, respectively. This service xequest 
message is transmitted via the interface component to the mediating service provider. 

The network serving device operated by the mediating service provider comprises at least an 
mterface component and a selection component. The interface component is adapted to receive 
the service request message from the portable, electromc temiinal. The selection conmponent 
serves to select one or more individual services on the basis of the tag identification se quence 
and with respect to the subscriber identification. The interface component finally provides for an 
initiation of the one or more selected individual services such that the one or more ^.elected 
individual services are established between the portable, electronic terminal and at least one tag 
service provider associated to the said one or more selected individual services to operate 
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accordingly the one or more selected individual services which will be the user subscribed 
services. 

In accordance with an embodiment of the present invention, the at least one portable electronic 
termmal is a terminal according to an embodiment of the present invention and the network 
serving device operated by the mediating service provider is a network serving device according 
to an embodiment of the present invention. 

In accordance with an aspect of the present invention, a method for mediating networked services 
by a mediating service provider is provided. A service request message is received from a 
portable, electronic terminal via a data communication connection. The service request message 
comprises at least a tag identification sequence and a subscriber identification. The tag 
Identification sequence is originally received fi-om a RFID tag by said portable, electronic 
terniinal. One or more individual services are selected by means of the tag identification 
sequence and on the basis of the subscriber identification. The mediating service provider further 
imtiates a connection between the portable electronic temiinal and at least one tag service 
provider which is associated with the one or more selected individual services for operating 
accordingly the one or more selected individual services. 

In accordance with an embodiment of the present invention, the selection by the means of the tag 
Identification sequence includes an obtaining of service information about one or more 
individual services which are referenced by the provided tag identification sequence and an 
obtaimng of subscription information which is associated to the provided subscriber 
Identification. To select the one or more selected individual services the service infonnation is 
compared with the subscription information to identify matching individual subscribed services 
It shall be noted, that the resulting one or more selected individual services may also include one 
or more individual services for which a subscription of the user is not necessary, i.e. which are 
freely accessible. 

In accordance with an embodiment of the present invention, a service data storage as well as a 
subscription data storage may be one or more databases. The service data storage comprises 
information which allows to assign tag information sequences to lists of service information 
about one or more individual services, preferably managed by a mapping table, to allow for 
retneval of service information by the means of a tag information sequence. The subscription 
data storage comprises information, which allows to assign subscriber identifications to lists of 
subscnption information, preferably managed by a mapping table to allow for retrieval of 
subscnption information by the means of a subscriber identification. The retrieval of the service 
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information is obtained by accessing the service data storage. The retrieval of the subscription 
information is obtained by accessing the subscription data storage. 

In accordance with an embodiment of the present invention, the subscription information 
comprises art least a classification definition. The classification definition allows to define at last 
a class of services which comprises one or more individual services. 

In accordance with an embodiment of the present invention, an initiation is transmitted to the at 
least one tag service provider in order to initiate the comiection for operating the one or more 
selected individual services between the portable, electronic terminal and the at least one tag 
service provider. 

m accordance with an aspect of the present invention, a method for accessing networked services 
by a portable, electronic tenninal is provided. At least a tag identification sequence stored in a 
RFID tag IS obtained by a RFID tag reader which is comiected to the portable, electronic 
tenninal. A service request message is generated which includes the tag identification sequence 
and subscnber infonnation which is stored in the portable, electronic tenninal and in a storage 
component thereof, respectively. The service request message is transmitted to a mediating 
service provider in order to establish a connection between the portable, electn^nic tenninal and 
at least one tag service provider which is associated to one or more subscribed individual 
services. The established comiection allows to operate the one or more subscribed individual 
services. The one or more subscribed individual services are selected by the mediating service 
provider on the basis of the infonnation comprised by the service request message. 

In accordance with an embodiment of the present invention, in addition to the tag identification 
sequence communication related data is received from the radio frequency identification tag by 
the RFID tag reader. The service request message is generated and transmitted in accordance 
with said communication related data. 

In accordance with an embodiment of the present invention, a service response message 
according to the one or more selected individual services is received from the at least one tag 
service provider operating the one or more selected individual services. Infonnation comprised in 
the service response message maybe displayed to the user of the portable, electronic tenninal by 
the means of a user interface. 

In accordance with an aspect of the present invention, a method for mediating networked services 
by a mediating service provider between a portable, electronic tenninal and networked services is 
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provided. At least a tag identification sequence stored in a RFID tag is received by a RFID tag 
reader which is connected to the portable, electronic tenninal. A service request message is 
generated by the portable, electronic terminal, wherein the service request message includes the 
tag identification sequence and the subscriber information e.g. which is stored in the portable, 
electronic terminal and a storage component thereof, respectively. The service request message ii 
transmitted via an interface component of the portable, electronic device to a network serving 
device of the mediating service provider in order to establish a communication between the 
portable, electronic terminal and at least one tag service provider. The service request message is 
received by the network serving device of the mediating service provider fiom the portable, 
electronic terminal via a data communication connection. The service request message comprises' 
the tag identification sequence and the subscriber identification. One or more individual services 
are selected by means of the tag identification sequence and on the basis of the subscriber 
Identification. The mediating service provider fiirther initiates the comiection between the 
portable, electronic terminal and the at least one tag service provider which is associated to the 
one or more selected individual services to operate the one or more selected individual services 
between the portable, electronic terminal and the at least one tag service provider. 

The aforementioned method for mediating networked services by a mediating service provider 
between a portable, electronic terminal and networked services may fiirther comprise any 
operation described with respect to any operation of a portable, electronic terminal and any 
operation of a network serving device according to embodiments of the invention. 

According to an aspect of the invention, a software tool for mediating networked services is 
provided. The software tool comprises program portions for carrying out the operations of the 
aforementioned methods when the software tool is implemented in a computer program and/or 
executed. 



Accordmg to an aspect of the invention, there is provided a computer program product mediating 
networked services. The computer program comprises program code portions directly loadable 
into a local memory of a microprocessor based component, processing device, a terminal device, 
a communication terminal device a serving device or a networked device for cairying out the 
operations of the aforementioned methods when the program is executed thereon. 

According to an aspect of the invention, a computer program product mediating networked 
services is provided which comprises program code portions stored on a computer readable 
medimn for canying out the aforementioned methods when the program product is executed on a 
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microprocessor based component, processing device, a tenninal device, a communication 
terminal device a serving device or a networked device. 

According to an aspect of the invention a computer data signal is provided which is embodied in 
a carrier wave and represents instructions which when executed by a processor cause the 
operations of anyone of the aforementioned methods to be carried out. Thereby Internet 
applications of the invention are covered. 

The accompanying drawings are included to provide a further understanding of the invention and 
are incoiporated in and constitute a part of this specification. The drawings illustrate 
embodiments of the present invention and together with the description serve to explain the 
principles of the invention. In the drawings. 

Fig. 1 shows a block diagram illustrating an arrangement comprising a RFID tag, a 
mobile communication tenninal, an interposed mediating service provider having 
access to a database and a tag service provider which allow to operate the method 
according to an embodiment of the present invention; 

Fig. 2a shows a flow diagram illustrating a first operational sequence with respect to a 
method according to an embodiment of the present invention; 

Fig. 2b shows a flow diagram illustrating a second operational sequence with respect to a 
method according to an embodiment of the present invention; and 

Fig. 2c shows a flow diagram illustrating an alternative operational sequence of Fig. 2b 
with respect to a method according to an embodiment of the present invention. 

Reference will be made in detail to the embodiments of the invention examples of which are 
illustrated in the accompanying drawings. Wherever possible the same reference numbers are 
used in the drawings and the description to refer to the same or like parts. 

Fig. 1 shows a block diagram illustrating schematically a system of participating components 
according to an embodiment of the present invention. The illustrated system comprises a RFID 
tag 100, a portable terminal 200 (and a portable, electronic terminal 200, respectively), a public 
land mobile network 250, a mediating service provider 300 and a tag service provider 500. 
Additionally, the illustrated system comprises a dedicated database 400 which the mediating 
service provider 300 accesses. 



The RFID tag 100 illustrated in Fig. 1 includes a storage component (Mem) 102 and a 
microprocessor or microcontroller (jiC) 101. An antenna 103 allows the RFID tag 100 to receive 
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an interrogation signal and to transmit a response signal e.g. on receiving of such an interrogation 
signal. The storage component 102 contains the RFID tag information which comprises in 
accordance with the present invention at least a tag identification sequence which is suitable to 
address a plurality of individual services. The intenogation signal and the response signal are 
communicated with the portable terminal 200 via the wireless communication link 10 which is a 
radio frequency communication link. The storage component may be one of a read-only or a 
read/write (i.e. random access) non-volatile storage component. A storage component 
implemented as read-only storage component ensures that the RFID tag information stored 
tiierem is save against unauthorized modifications. In case a random access storage component is 
mtegrated in the RFID tag security issues relating to the information integrity have to be taken 
into account, e.g. an encryption mechanism may be employed to prevent any unauthorized access 
to the stored RFID tag information. The illustrated embodiment of the RFID tag 100 is just 
exemplary. Any implementation of a RFID tag which is able to serve RFID tag infomiation is 
applicable to the invention. 

The portable terminal 200 includes at least a RFID tag reader to retrieve the RFID tag 
mfomiation stored in the RFID tag 100. a processing unit (not shown) such as a microcontroller 
101 or a microprocessor to process tiie RFID tag infoimation received from the RFID tag 100 
and a communication interface for exchanging infoimation with flie mediating service provider 
300 and/or the tag service provider 500. The portable teiminal 200 embodied in Fig. 1 includes a 
mobile communication interface capable to establish a wireless communication link 20 to a 
mobile commumcation service provider 255 operating flie public land mobile network 250 
Alternatively, the portable terminal 200 may include a wireless communication interface such as 
a wireless local area network (WLAN) interface or a Bluetooth interface which are capable to 
establish a wireless communication link to a dedicated networked access poim device Data 
commumcated via the wireless communication link 20 to a mobile communication service 
provider 255 or to a networked access point device are routed by the mobile communication 
service provider 255 and the networked access point device to an addressed recipient 
respectively, such as the mediating service provider 300 or tiie tag service provider 500 
illustrated in Fig. 1. 

A huge number of communication techniques can be employed for communicating data among 
tiie portable terminal 200 and the mediating service provider 300 and/or the tag service provider 
500. Depending on the employed wireless communication enviromnem different communication 
techniques which are based on differem communication protocols may be used A 
communication protocol standard which is applicable with nearly all data communication 
applications is the hypertext tiransfer protocol (HTTP) which among otiiers allows to request for 
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information which is identified by the means of an addressing coding sequence having a 
standardized address coding according to the uniform resource locator (URL) or uniform 
resource identifier (URI). The wireless application protocol (WAP) which is especially used in 
cellular communication environment is based at a great extend on the hypertext transfer protocol 
(HTTP) and has been adapted to special requirements faced by cellular communication 
environment. In view of cellular communications data exchange may be also based on a 
messaging service provided by the employed cellular communication system. For example GSM 
systems and related cellular communication system provide a messaging service in accordance 
with the short message service (SMS) standard, the multimedia message service (MMS) standard 
and proprietary standards like the Nokia's smart messaging service. 

The above presented short description referring to communication techniques is given as an 
example to enlighten the possibiUties but it shall be noted that the invention is not limited to the 
aforementioned communication techniques. Further communication techniques may also be 
employed without departing the scope of the present invention. 

The portable tenninal 200 further includes components which allow to parse the RFID tag 
mfomiation supplied by the RFID tag reader, to generate a service request message in accordance 
with mfonnation resulting from the parsing of the RFID tag infonnation and a component to 
provide mfonnation being received by a service request response in consequence on the 
originally transmitted service request message. 

As illustrated above, the data communicated via the wireless communication link 20 is routed by 
the mobile communication service provider 255 (or a networked access point routing device) 
through one or more coupled communication networks 30 to the addressed one or more 
recipients which may be the mediating service provider 300 and/or the tag service provider 500 
The one or more communication networks 30 may be a local area network (LAN), a wide area 
network (WAN) or a combination thereof The Internet is a worldwide available wide area 
network (WAN) and is today used conventionally to couple networked devices over large 
distances. 



The mediating service provider 300 operates a network serving device which is capable to 
receive messages from the portable tenninal 200. especially service request messages containing 
mfonnation provided by the RFID tag obtained by the RFID tag reader of the portable temiinal 
200 and mfonnation available in the portable tenninal 200. The mediating service provider 300 
further includes components for pn,cessing the received messages and generating conesponding 
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messages in accordance with information available by the mediating service provider 300 and the 
received messages. 

The database 400 is operated in conjunction with the service provided by the mediating service 
provider 300. The database 400 allows the mediating service provider 300 to store and manage 
information which is required by the service the mediating service provider 300 provides to the 
user of the wireless conununication terminal. 

The tag service provider 500 operates analogously to the mediating service provider 300 a 
network serving device which is capable to receive a tag service request, process correspondingly 
to the requested tag service to retrieve requested information and to generate a corresponding 
response for being transmitted to a recipient, i.e. the portable terminal 100 or the mediating 
service provider 300. 

Conventionally, a network serving device includes an information storage or has access to an 
information storage coupled in any way to the network servmg device, a processing unit and a 
data communication interface for performing the aforementioned operations described in 
conjunction with the mediating service provider 300 and the tag service provider 500. 

The network serving device may be an information server, a WAP server, a WEB server, a 
database server or any related or similar serving device which is based on a processing unit 
coupled to an information storage for serving parts of the information. The following description 
addresses an information service operated by an information server. It shall be understood that 
the designation service shall be understood as broad as possible. A service provided by a service 
provider shall cover all cases in which data exchange is initiated by a portable terminal causing 
data exchange between the portable terminal and any serving device operated by the service 
provider independently whether the exchanged data relates to application related information, 
meta-language / markup-language information, database related information etc. 

The functionality of the components illustrated in conjunction with the wireless communication 
device 200, the network serving device of the mediating service provider 300 and the network 
serving device of the tag service provider 500 will be apparent in view of the following 
operational sequences described with reference to the Fig. 2a to 2c. 

The interacting of the system components which are presented in Fig. 1 will be described in 
detail in the following Fig. 2a to 2c illustrating operational sequences. 
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Fig. 2a shows a first flow diagram illustrating an operational sequence of the method according 
to an embodiment of the present invention. 

In an operation SIOO. the procedure for retrieving information is initiated. The initiation may be 
operated automatically or may be operated by a user input to the portable terminal 200 which 
activates a RFLD tag reader implemented in the portable terminal 200. 

In an operation SIIO, an interrogation signal is emitted by the RFID tag reader which is 
implemented in the portable terminal 200 and which is activated after initiation of the procedure 
for retrieving information. Depending on the type of RFID tag to be activated by the interrogation 
signal, the signal may be a simple activation signal having a certain frequency or may comprise 
additional information for the RFID tag, such as an instruction. 

In an operation S120, the RFID tag 100 which is within the area irradiated by the RFID tag 
reader of the portable terminal 200, receives the interrogation signal . 

In an operation S130 the RFID Tag 100 is activated. The activated RFID tag re-transmits a 
response signal on the interrogation signal (S140). The activation of the RFID tag may further 
comprise a processing operation performed by a processing component of the RFBD tag to 
generate the re-transmitted response signal. On the basis of the example RFID tag 100 illustrated 
in Fig. 1, the electrical circuit, an integrated circuit (IC), microcontroller or microprocessor 101 
may be activated by the interrogation signal of the RFID reader. After activation the 
microcontroller 101 retrieves the RFID tag information from the storage component 102 and 
generates the RF response signal which comprises the RFID tag information. Depending on the 
type of RFID tag the interrogation signal may comprise information or an instruction in 
accordance to which the microcontroller 101 performs the retrieving of RFID tag information 
and the generating of the RF response signal. Moreover, the technique of embedding the RFID 
tag information into the RF response signal may vary among a broad number of different coding 
and modulation techniques. The detailed operation of RFID tags is out of the scope of the present 
invention. 



In an operation S140, the RF response signal which comprises the RFID tag information is 
finally radiated via the antenna 103 to be sensed by the RFID reader. 

In an operation S150, the RFID tag reader implemented in the portable terminal 200 receives the 
RF response signal &om the RFID tag which has been activated by radiating the interrogation 
signal. The RFID reader decodes or extracts the RFID tag information from the RF response 
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signal and passes the obtained RFID tag information to the portable terminal 200 for fiirther 
processing. 

In an operation SI 60, a parsing component of the portable terminal 200 parses the RFID tag 
5 information which is supplied from the RFID tag reader to the parsing component. In accordance 
to the present invention, the RFID tag information comprises at least one tag identification 
sequence which identifies the RFID tag itself and services which shall be available in 
conjunction with the RFID tag being read out. The tag identification sequence allows to take 
advantages of the individual services. Prerequisites may have to be given to get granted access to 
1 0 one or more of the individual services. The prerequisites will be described below in detail. 

The possibility of identifying the RFID tag itself shall allow to conclude in which environment 
the RFID tag is provided to the user of the portable terminal 200, i.e. at which geographical 
position the RFID tag can be found. The determination of the geographical position may be based 

15 on infonnation stored in a database such as the database 400. The possibility to identify services 
which are addressed by the RFID tag shall allow to conclude which individual services have been 
assigned to the single RFID tag. As an example, it shall be assumed that a RFID tag is provided 
in a main station near a timetable. The geographical position of the RFID tag is correspondingly 
main station in a certain city and more precisely, the timetable e.g. in the central entrance. 

20 Individual services assigned to this RFID tag may be an infonnation service about delays of 
current train connections, information about restaurants near to the main station, information 
about hotels, information about shops in the gallery of the main station and the like. Instead of 
providing access information to these enumerated services in combination with one RFID tag for 
each service, the individual services are summarized in one RFID tag. 

25 

The RFID tag information received from the RFID tag reader may additionally comprise 
accompanying infonnation amending the tag identification sequence which addresses one or 
more individual services. The accompanying infonnation defmes a coding and an addressing of a 
request message for accessing the one or more services addressed by the tag identification 

30 sequence. In detail the accompanying infonnation comprises communication related data to be 
employed for transmitting the request message. In more detail, the communication related data 
may specify that the request message shall be coded and transmitted for example via the short 
message service (SMS) or the multimedia message service (MMS) through the over-the-air 
(OTA) interface of a PLMN, wherein the communication related data also specifies a 

35 conesponding required telephone number which identifies the recipient of the request message. 
Alternatively, the communication related data may specify that the request message shall be 
coded and transmitted using HTTP, WAP or any other suitable data communication protocol. 
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Wherein the communication related data may also specify an internet protocol (IP) address, a 
universal resource locator (URL) or a universal resource identifier (URI) which identifies tfie 
recipient of the request message. The communication related data may also contribute 
information like network access point settings, proxy settings etc. which are required for 
transmitting the request message. 

In an operation S170, a request generation component of the portable terminal 200 is responsible 
for generating a service request message on the basis of information which results from the 
parsing of the RFID tag information. The service request message comprises additionally a 
subscriber identification included by the request generation component and retrieved from a 
storage component in the portable terminal 200. The subscriber identification may be an 
Identifier of the portable terminal 200 or the user of the portable terminal 200, but is not limited 
thereto. The subscriber identification shall be understood as an identification sequence which 
allows to conclude the originator of the service request message, wherein the originator may be 
the portable terminal 200 or the user of the portable terminal 200. 



Conventionally, a mobile communication teraiinal including an OTA interface to a PLMN such 
as global system for mobile communication (GSM) or universal mobile telecommunication 
system (UMTS) includes a subscriber identification module (SIM) which carries a hardware 
identification code, a user identification code and at least a telephone number, i.e. an 
international mobile equipment identifier (IMEI). an international mobile subscriber identifier 
(IMSI) and at least an integrated services digital network (ISDN) number, respectively, which 
identify uniquely woridwide the portable terminal 200 and the user of the portable terminal 200. 
respectively Especially, the telephone number or the international mobile subscriber identifier 
(IMSO are suitable to be employed as subscriber identification. 

Moreover, a mobile communication terminals including an OTA interface to a PLMN such as 
analog mobile communication system, code division multiple access (CDMA) and time division 
multiple access (TDMA) based communication systems includes a terminal (hardware) 
Identification which is associated with tiie mobile communication terminal. That is, a subscriber 
identification as required in the present invention may be based on the temiinll (hardware) 
Identification or may be provided by a network gateway node operated by the respective PLMN 
operator. Such a gateway node can be responsible to include a subscriber identification into tiie 
service request message conveyed through the gateway node by identifying the originator of the 
service request message for example on the basis of the terminal (hardware) identification and 
processing the service request message to include a subscriber identification which may be 
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retrieved in acconiance with the identification of the originator of the service request message 
from a dedicated subscriber information entity. 

In view of a portable terminal 200 including a wireless network communication interface such as 
a WLAN interface or a Bluetooth interface a hardware network interface identification sequence 
(number) which is assigned to the respective network communication interface and which 
identifies uniquely worldwide the network communication interface may also be appropriate to 
be employed as subscriber identification since the hardware network interface identification 
sequence allows similarly to conclude the originator of the service request message. 

However, the subscriber identification may be also an identification sequence which has being 
assigned at some time before to the portable temiinal 200 or the user of the portable terminal 200 
by a subscription service, respectively and has being stored in the portable terminal 200 (and in a 
storage component thereof, respectively) to be employed for the service request message. 

Depending on the communication technique employed for coding and transmitting the service 
request message, the subscriber identification may be included in the payload of the service 
request message or via context information available in connection with the service request 
message. For example, the service request message may be coded and transmitted via the short 
message service (SMS). The subscriber identification shall be based on the telephone number of 
the mobile communication terminal which transmits the service request message. That is, the 
telephone number has not to be included in the payload of the service request message since the 
short message service conveys independently the telephone number as communication context 
information additionally with the actiial payload. In contrast thereto, a service request message 
coded on the basis of the hypertext tiransfer protocol (HTTP) may identify the originator by the 
means of an internet protocol (IP) address which can be assigned dynamically such that the IP 
address is not adequate for identifying unambiguously the originator. An expHcit subscriber 
identification included in the payload of the service request message is sensible. 

Conclusively, the description above referring to the subscriber identification illustrates a broad 
number of individual applicable identification sequences which all allow to conclude the 
originator of the service request message and an identity of the originator (portable terminal 200 
and user thereof, respectively). The subscriber identification may be included in the payload of 
the service request message by the generating portable terminal 200 or by a network node being 
interposed in the hransmission path of tiie service request message. The subscriber identification 
may be available in communication context information present in parallel to the service request 
message. The subscriber identification may be based on a achial subscriber information which 
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may be stored in the portable terminal 200 or may be based on any hardware identification 
provided by the portable terminal 200 and components thereof, respectively. It has to be noted 
that in view of the illustration above the designation subscriber identification is to be understood 
as broad as possible and should not be limited to any subscriber identification information 
required for operating a probable, electronic tenninal in a PLMN. The subscriber identification 
shall be applicable to conclude the originator of the service request message. 

In an operation SI 80, a communication interface of the portable tenninal 200 allows to transmit 
the generated service request message containing at least the tag identification sequence extracted 
firom the RFID tag information and a subscriber identification relevant to the requested service 
The service request message is directed to the mediating service provider 300 The 
communication related data concerning the transmission of the service request message to the 
mediating service provider 300 may be additionally extracted from the RFID tag information or 
alternatively may be stored in the portable terminal 200. 

In an operation S190, a network serving device operated by the mediating service provider 300 
receives the service request message via a data communication interface. 

In an operation S200. a parsing component comprised by the network serving device parses the 
service request message and extracts the contained information, i.e. at least the tag identification 
sequence and the subscriber identification. As aforementioned the subscriber identification may 
be extracted from the payload of the received service request message or may be obtained from 
the message context infomiation. 

In an operation S210, an identification component of the network serving device is responsible to 
determine the individual services which are addressed by the tag identification sequence, to 
determine the services to which the user is subscribed on the basis of the subscriber identification 
and which are offered to the user independent from a subscription and to check which of the 
addressed individual services are covered by the user subscription and which of the addressed 
individual services are available without user subscription. 

It should be noted that in conjunction with the present invention the subscription shall be 
understood as an agreement of the user (subscriber) to use certain services / applications which 
may imply an agreement to pay for the use of the subscribed services / applications. The use may 
be charged by a flat-rate or by an individual fee incurring with individual use e.g. charge by the 
PLMN provider. The subscription may comprise one or more definitions about one or more 
classifications designating related services / applications, e.g. a classification may define a theme 
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or subject which comprises several services / applications being of interest for the user 
(subscriber). The subscription may comprise a period of time within which the services / 
applications can be used by the user (subscriber), which corresponds to a time flat-rate or the 
subscription may comprise a number of allowed accesses to the services / application which 
corresponds to a volume flat-rate. 

The services / applications which are managed by the mediating service provider 300 may vary in 
time, i.e. certain services / applications may be available at certain time and during certain period 
of time, respectively. Furthermore, the services / applications may change in time, i.e. the 
services / application themselves may change in time or the service functionality of the services / 
application may change in time. 

More generally, the designation subscription shall be also understood as a (sub-)division of the 
requestors (i.e. the originators of service request messages identified by the subscriber 
identifications which identify the requesting portable, electronic terminal and the user thereof in 
any way in the sense of the aforementioned description of the subscriber identifications, 
respectively) into a first group and a second group. The first group may be designated as being 
subscribed whereas the second group may be designated as being not subscribed, A selection of 
services may be assigned with and available to the first group comprising subscribed group 
members (requestors). The second group comprising all requestors not being part of the first 
group may have assigned no services, a different selection of services, a selection of services 
which are limited in their functionality in comparison to corresponding complete services and the 
like. For example to illustrate the general designation subscription, a certain service may be 
available to a number of users which are known before such as customers (subscribers) of a 
certain PLMN provider operating the PLMN. A limited service may be offered to the other 
requestors of the this certain service which are not customers. The limited service may be 
understood and handled as a separate service. For example the limited service is for advertising 
the service and may be available only during a certain period of time. In view of the example 
above the services may be subdivided into subscribed services (which requires a subscription) 
and free services (which do not require a subscription). 

For checking the subscription, the services which are addressed by the extracted tag identification 
sequence are identified. This is, the subscribed services which are subscribed by the user 
(subscriber) are identified on the basis of the extracted subscriber identification. Moreover this is. 
the services which are available to the user without being particularly subscribed for example 
because the user is customer of a certain PLMN provider, because the service is freely accessible 
to all requestors and the like. The identification of the addressed services and the identification of 
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the subscribed and offered services may include an access to a service and subscription database 
400 storing the required information. 

In an operation S300. the service and subscription database 400 is accessed to retrieve 
subscription information concerning the subscriber identified by the subscriber identification. 
The subscription information may comprise information about one or more services to which the 
user (subscriber) is subscribed or which are available to the user, a service classification or 
related subscription definitions pre-defined and provided by the user (subscriber). The retrieving 
is based on the subscriber identification which has been included into the service request 
message generated by the portable terminal 200 and which allows to identify the portable 
terminal 200 and the user of the portable terminal 200. respectively. The database 400 may 
provide information about single services being subscribed by the user or may provide 
classification information which allows to identify one or more class of services which are 
summarize by a subject of theme definition. 

In an operation S310, the service and subscription database 400 is accessed to retrieve the 
services which are addressed by the tag identification sequence. The retrieving may result in one 
or more services associated with the tag identification sequence which is obtained from the 
certain RFID tag 100 read-out by the RFID tag reader of the portable terminal 200. The 
Identification of the one or more services associated to the RFID tag 100 which has been read-out 
is designated as mediating resolving of services, i.e. mediating in the sense of resolving. The 
database 400 comprises the association information linking tag identification sequence to one or 
more services. The retrieving of the services on the basis of the tag identification sequence 
contamed in the service request from the database 400 offers a simple method to define and/or 
modify individual services assigned to the tag identification sequence and add or remove 
individual services from the association, respectively. Referring back to operation S140. RFID 
tag provides a tag identification sequence to the portable terminal 200. The mediation and 
resolution whiih concrete individual services assigned to the RFID tag is performed by the 
database 400. respectively. As an example, the use of the RFID tag in the main station is widely 
accepted by the passengers. A new cafe will also provide its own service to the passengers which 
use the services being assigned to the RFID tag. The new service of the cafe is simply assigned to 
this RFID tag by modifying the information stored in the database 400. No modifications have to 
be executed to the RFID tag itself 

The checking of the subscription finalfy includes a checking component in the networked service 
serving device of the mediating service provider 300 to compares the services identified to be 
assigned to the RFID tag which is identified on the basis of the tag identification sequence 



wo 2004/089016 



21 



PCT/IB2003/001213 



against the subscription information which is retrieved in accordance with the subscription 
information. The checking may be a one-to-one comparison between the assigned services and 
subscribed and offered services or the checking may be based on classification information 
provided by the user to subscribe a class of services. The checking operation results in one or 
more matching services which will be further handled. 

The database 400 is described as a service and subscription database offering information about 
services assigned to the RFID tag which has been read-out and information about the 
subscription definitions of the user (subscriber). The combining of both sets of information into 
one database 400 as explained is not necessary, dedicated databases for each set of information 
may replace the aforementioned database 400. 

In an operation S250, the mediating service provider 300 finally initiates a handling of the 
matching services. Operations which are to be performed in conjunction with the matching 
services will be performed by one or more tag service providers. Example embodiments of the 
handling of the matching services will be described with respect to Fig. 2b and Fig. 2c. The 
initiation of a matching service is illustrated in Fig. 2b and Fig. 2c on the basis of one matching 
service provided and operated by the tag service provider 500. The described initiation operation 
is applicable to a plurality of matching services provided by one or more tag service providers in 
an analogous way. 

Fig. 2b shows a flow diagram illustrating a first operational sequence being operated in 
consequence on the operational sequence shown in Fig. 2a according to an embodiment of the 
present invention. The illustrated operational sequence depicts a direct initiating of one matching 
service which is provided by the tag service provider 500. 

In an operation S400, the network serving device operated by the mediating service provider 300 
generates one or more tag service request messages corresponding to the matching services 
identified in the previous operation S210. 

To illustrate the initiation of tag service handling, it may be assumed that a service provided by 
the tag service provider 500 has been identified as matching. The generated tag service request 
message is dedicated to initiate that tag service which is originally desired by the user. Therefore, 
the tag service request contains necessary information required by the addressed tag servic^ 
provider 500 to perform accordingly its provided service. The necessary information may 
comprise portable terminal related data, tag service related data, communication related data etc 
This set of mfomiation may be obtained fi-om the service request message transmitted originally 
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fix>m the portable terminal 200 to the mediating service provider 300 or from the database 400 
which stores information about the tag service. 

In detail, temiinal related data may allow the tag service provider 500 to adapt its service if 
necessary, to requirements set by the portable terminal 200. i.e. functionality and capability of Ihe 
portable temiinal 200. The tag service related data may comprise information and data about the 
RFID tag 100 which has originally supplied the tag identification sequence to the portable 
termmal 200 on the basis of which the identification of the tag service provider 500 has been 
perfomied. In more detail, the tag related data may include geographical position data etc 
required by the tag service provider 500 for operating. Alternatively, the tag related data may 
simply compnse the tag identification sequence and fiirther identifications about the RFID tag 
100 IS operated by the tag service provider 500. The communication related data may include 
commmucauon related data concerning the communication with the tag service provider 500 
such as communication protocol, address information etc. The communication related data may 
fiirther compnse data concerning the communication with the portable terminal 200 which shall 
be addressed as the recipient of information resulting from the service of the tag service provider 

In an operation S410. the tag service request message is transmitted from the mediating service 
provider 300 via the communication interface to the network serving device of the tag service 
provider 500. 

m an operation S420. the network serving device of the tag service provider 500 receives the tag 
service request message via a communication interface. In operations S430 and S440 the tag 
service request message is parsed by a parsing component of the network serving device of the 
tag service provider 500 and a tag service response message is generated in accordance with the 
service request message and the tag service by a generating component of the network serving 
device of the tag service provider 500. 

In an operation S450. the generated tag service response message is transmitted from the tag 
service provider 500 to the portable terminal 200. 

In an operation S460. the portable temiinal 200 receives a tag service response message The tag 
service response message comprises information of the tag service 500 which is addressed by the 
service identification infomiation obtained originally from the RFID tag 100 and to which the 
user of the portable terminal 200 is subscribed. 
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Fig. 2c shows a flow diagram illustrating a second operational sequence being operated in 
consequence on the operational sequence shown in Fig. 2a as an alternative to the operation 
sequence presented in Fig. 2b according to an embodiment of the present invention. 

In an operation S500, the network serving device operated by the mediating service provider 300 
generates a service response message which contains information about the services which are 
previously identified as matching. 

To illustrate the initiation of tag service handling, it may be assumed that a service provided by 
the tag service provider 500 has been identified as matching. The generated service response 
message is dedicated to initiate that tag service which is originally desired by the user. Therefore, 
the service response contains necessary information required by the addressed tag service' 
provider 500 to perform accordingly its provided service. The necessary information may 
comprise portable tenninal related data, tag service related data, communication related data etc. 
This set of information may be obtained from the service request message transmitted originally 
from the portable terminal 200 to the mediating service provider 300 or from the database 400 
which stores information about the tag service. For detailed description of the data refer to the 
operation S400 shown in Fig. 2b. 

In an operation S510, the service response message is transmitted from the network serving 
device of the mediating service provider 300 to the portable tenninal 200. In an operation S520. 
the portable terminal 200 receives the service response message and parses the service response 
message in an operation S530. The user of the portable terminal 200 may be allowed to view the 
results of the service request and may select one or several of the results for the services which 
shall be processed 

In an operation S540, on the basis of the parsed information of step S530, the portable terminal 
200 generates a tag service request message to the tag service provider 500, which is transmitted 
via a communication connection to the tag service provider 500 in an operation S550. The 
generating and communicating of the tag service request message may be operated in accordance 
with the tag service related data and further data provided by the mediating service provider 300 
and available by the portable terminal 200 in the service response message. 

In an operation S560. the network serving device of the tag service provider 500 receives the tag 
service request message via its communication interface. 
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In an operation S570 and an operation S580, the tag service request message is parsed and a tag 
service response message is generated in accordance with the service request message and the tag 
service. In an operation S590, the generated tag service response message is transmitted from the 
tag service provider 500 to the portable terminal 200. 

In an operation S600, the portable terminal 200 receives a tag service response message. The tag 
service response message comprises infomiation of the tag service 500 which is addressed by the 
service identification information obtained originally from the RFID tag 100 and to which the 
user of the portable terminal 200 is subscribed. The information may be displayed to the user. 

It will be obvious for those skilled in the art that as the technology advances, the inventive 
concept can be implemented in a broad number of ways. The invention and its embodiments are 
thus not limited to the examples described above but may vary within the scope of the claims. 



